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(57) Abstract: A compression ratio variable device of an internal combustion engine, comprising a piston inner part (5a), a piston 
outer part (5b) movable between a low compression ratio position (L) and a high compression ratio position (H) in engagement with 
the outer periphery of the piston inner part (5a) slidably only in the axial direction, a raising member (14) rotatable around the axes 
of the piston inner and outer parts (5a) and (5b) between a non-raised position (A) and a raised position (B), and an actuator (20) 
connected to the raising member (14) and rotating the raising member to the non-raised position (A) and the raised position (B), 
wherein the raising member (14), when positioned at the non-raised position (A), allows the piston outer part (5b) to move to the low 
compression ratio position (L) and, when rotated to the raised position (B), holds the piston outer part (5b) at the high compression 
ratio position (H), whereby the piston outer part can be easily and accurately moved to the low compression ratio position and high 
compression ratio position without being rotated. 
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£(DfcfX b>-T >tl0 5 a©*Wraft#5'U 10 2 a ©FW® fcJSKr 

&mzm&L, mm&mmm. 1 o 4 a tr* h >r losbt^e 
\zwmnmv&WtTz>w&(D tr* h>u>^noa~ii oc^tstis. 

25 ^^012^013^^5^, t?X >^*RtKT^^5 a, 5bO 

^f>tiii a s^y^-f >jsi 1 1 1 b^n^n^^n, trx h 

R.rXTC7^10 5a, 10 5btt, ^n%<Dm&nV\zm$mk^%U^&^\Z 



WO 02/103178 PCT/JP02/05702 

15 

01 7^ViT, tfX h>^(>±l 0 5 a(D±M\Z\t, *:<D±W\Z 

-mz&mzwtmtoB 1 2 Kisisft RTH6fc^-rsR5s«cDf»±tfs^ 1 1 4 a* 
m«2n, cicdsuiwwu 1 4©±s^$at, cn^iAi 1 2*>e>^t 
j^mjt-r?>*¥$^u>^i 5 o^*g$fti 1 2©±®i:bf^i 5 iT@t$ns 

5 . mfflBl2fc, n>ny K>1 0 7(D/J^gpi 0 7 &^S^rr^<Wk (0T 
«4f@) ©^D-/^ 112a, 112 atel#i!l£nW5. 

&mwjvnz>*><D-v, ^(D®.®mmzm^*v>TV?i 0 5b£t?*h>-r 

>:M 0 5 a^D©igffi&gJt&«L (01 2S^2 1A#I) <h, mffi&l 0 
10 4 a^FD<Z>iiffi*8Jt&gH (Ml 8&.T$m2 1 C#J8D £fc:3£SK^I&£-&-5# 

i^mmi 1 5 sQftjKJbmm 1 1 4s^h>7^ 105 bmzm-f&n^. 
m2 ia~0 2 1 c\zm^t^^\z, *&mffii 1 s\z, m±tfmti 1 4 

©_h®^^$n^>^CDi£b^|gl^A 116t, hfX b>7*?& 10 5 bGOUC 
ITI»$n§It©fi!Kf 2 1 1 7 i/^&oT&f), ztizmix 

15 A 1 1 6 R tflg 2*A117it » Jitfa&H- 114 #*»±tffflA K & -5 <h & 
te, SVifcW^lRlfcXafcafeAyTlfX b>7V# 10 5 b<D&ffi!ijgJfc&gL'\CD 
^ffftW^F-rScfc^te^oTViS. Jin^l^Al 1 6R^I2^7A1 1 70 
, fllt-htfffittl 1 4<DmJ5l*l\Z$L£MWm\t, #*A116, l l 7<£>;jg7C#>6> 
«&Mfcj&$tr<&*6SnS l l 6 a, 117 at^T^f), Mil 16 a, 

20 117 a©Jt*m*S«*f 1 16b, 117btt, J*_htf8l&&l 1 

4*«»±W r ffi«Bfcaiabfei:#SV^C^ttL/Tfcr^ h>7£^ i o 5 b£i^JEE 
^ItteSH K §J;5l^oT^ 0 £CDJ;5K, ^1M2*A116 

, 1 1 7com&m&%&Mmi 1 6 a, 117 &tvitz.£rc t m^mzM&&% 
Aii 6, 1 1 7(Dm&mm&w<Tz>z.£&*iffitfev, s^aih, 

25 117 ©®® 116b, 117b ®^®m*MIB^ 1 $mm<Dm&& X) &, ± 

tfT, b>T^ 10 5 b*tKffi»ttffi«HK:Jll/fei:*tt, fcfX h>7^ 1 
0 5 b^JESIitffigH^^T^^l 0 4 al-vfit § £ ££ffljfc?-<5fc 
&©&ff! !f#|gi: LT, tf X h >-f >i- 1 0 5 a ©T*®K:S»r SjhiR 1 1 8 
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fcf* h>T«^ 10 5 bOT«;rt^ffitC^ih$n^. 

012, 01 5RZfimi VXh>-f>1-l 0 5 aR.Ztm±tf 

m*114mz\% SK±^SPM1 14«rSlRtX«_b^«A, B'MslS&S-ti-.S 

t^^3.x-^ i 2 oa*&gfcfia, ®^JT«2iai9:^e>ns. r^nx-^ i 

t!XhW>tl05a Kite, t?X h >fc!> 1 0 6 ^^T^tl^^frlCMtX 
^-^©WlSO^U^iS^Ll 2 1, 12 1i, ^>'J>^L12 1, 12 1©«f 

mi(D±.m*nwtz>&3ii 54, 1 5 4^3WRJt6ti, isLhtfg&i* 1 1 4 ©r 

Mid— ttlftfc^igSnT, ^CDI1^±»CM^— 2t<Z>gJEfcT>l 14 a, 114 
a^tlSMl 5 4, 1 5 4&aUT$*'«J>£ r ?Ll 2 1, 1 2 1 ICBSSITC* 
5. M1 5 4, 1 5 4te, gJBEtf>l 1 4 a, 1 1 4 a jW*±tffi«* 1 1 4 £ 

# _htme ar^±^ib k *»»-r * c t zmm ^ * 5 x 

v-U >^JL 12 1, 12 1 *fo£rr&^Efcf> 114a, 114a 
T#iy7>^tl 2 3, 1 2 3RtmjlRM0Mt^7>^t 1 2 4, 12 
4#ttlftTirt6te«g3n5. ^7>S?tl 2 3, 1 2 3S^b^ 

7>^tl2 4, l 2 4 tt, -eti-^ti t!X K > 1 0 5 <D^{cKbT^$4;ic:@a 

>-U >^ai 2 l©j£^tC«, fPiy7>^t2 30, gJEfcf>l 1 4&2zfc 
»<W©flWP#tttrlll 1 MJE^ 12 5 fttH/&£n, itl2 5 fc«lJBE*ffal&-r * t 

, ^(DmBE^vyx^Wi^yy-j^ 2 3^^-r^^BEtr>i 1 4a^ttis 

±\fBU 1 1 4Sr{l5±^mB-slplKiT§i; , 5tc:^oT^§ < , Uliftffi^l 2 5 

«, fgi^sa^i4 2, «j*i4i*^bTift»i4 4 (0ii) ic&^n 
, i©wi4 4», ma*so&#i 4 5&ftVTmi£mr£%*'t)m>7i 4 6 
i, 147 t\zwtmmzmtisnz>o 

*&'>U>^JL1 2 1, 1 2 1 ©PflJMtCfcJ:, ^MI1 5 2, 1 5 2^lh 

8ti 5 3, 1 5 3nr<fcD$ut$n, z.n*>Ute.uwm.i 5 2, 152^11^7 
^ti2 4, 1 2 4i©#wtc, Mi/y-7>i^ 1 2 4, i2 4**n j ens 

ffitr>114a, 114a*l:#»t*, n^M^&^IUifel 2 7, 
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1 2 7*mnzn. nn&Muifei2 7, i2 7<ntfmti\z&r)mv7 ; 7>i? 

tl 24, 1 2 4tegJGEtf>l 1 4 a, 1 1 4 a £^LT«_hWmt 1 1 4 

5 1 2 3 at, C(D^>> J A'^#:i 2 3 aOPS^tdffiA, H3»Sn*WK»© 
^•^y^l 2 3bi-C«fafcil«SnT*0, Wty^l 2 3 b£gJEfcf> 

1 14aiC^$ii-§J:-5fc@Bg$tl^c ^IUy7>^tl2 4%, ^-CD 

10 &fe£ta«J#^ 15 2fi, Blbfcffci 12 7 <Drt$JK:&oTBib:/^>>^ 12 4 
ft£AD&tfRirac£>X;*7-hgBl 5 2 a£0M.T*5&, Cftfccfc K>mis\Zte 1 

2 7 ©J&jg£Bfr<£ 

gLttfSBfcr 1 1 4©#*±wrffi«Att. >¥H 12 1, 12 1 CDj&Mfc: 

^T^l/7>^tl 2 3, 1 2 30^^^jBEfcf>M*l 1 4 a, 114a 

fimmt&ziiiz&QMiz-zn mi spm>. m±v?mn i4<om±^mmB 

te, \Xte$M&mi 5 2©7*- hg£l 5 2 a(C^ST§MU7 p ^>> ? ^2 4<D5fe 
*fcSJBElf>l 14a*«^Srrsc:<!:fcJ:0«3esti-5 (02O#I)„ «*r* 

1 40^I±^fiiATli, i^T§f 1R^2* 

aii 6, 1 1 7<DMmmk&mmvT, \fxb>Ty?io5b<Dmj£.ffiik& 

> 1 0 5 (D&mm*, ^h>-f>t^7^^10 5a, 10 5bt, 
Tf&£ (02 1 B#H) 0 Vtctf-DT, 72^2.3--$ 1 2 0«*±tf8B#l 1 4 
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z>m-t<Dmti&&W'mte&oz>z£\zi3it), r^^x-* i 2 o<D/h$*fb 

££:JJIi;Rr£Sft2;<7Al 16, 11 7K*3V>T«, *SKr^JcM^pl5fl!l®**fi 
g®l 16 a, 11 7 aitSH^Bl^O, tfriam S£^<0<fc5fc&® 
16 a, 17 a£j$fcft^#, SLktfSWl 1 4cDf^lftX hD-^^*/h$< 
^"T-Sil^, MtflZ&jj&l 1 6, 117©l®116b, 117b£i£<Jg 

16 b, 11 7 b(cftM!!-r3ffiJE£Ttf#T, ^•ne>©il#^ft©lRl±*'b0^^ 
5EOT1 6(C^TJ:-9fC, gLBfgB#l 1 4 ^KrTST^^X 

i 2 o«, ^m^si^iB^^nscDT, ^±tm^i i 4\zmmm^ 
A5ct^<, cnsrmiaii i 2moizx&— xizmm-rzz. vfr*> 

iSMizm^-vm^o 

^c7^al-^12 0$2l, UWL~?Z>m&\Z\*, ^tl^tKD^V 
12 1, 12 1 ifi\f.X h >-f 1 0 5 a£fc!X b>fc?>l 0 6 £¥frfc7£/&£ 
tl&CDT, fc?X h>tf>l 0 6CT^$n^di:^:<, 2I©7^faX-^l 
20, 120£fc?*b>105 CD^Inl^RSJCgBiSrr^ £ 

tfcf^ii^It^7>^t 1 2 3, 1 2 4<D®m% #gJEEfc!>l 14 a© 

mwi 1 2®*mmzMVT®w.Miz&m-tz&'5\zmmisnz> 
<ox, mmxsm^ ; y>^^i2^, i2 4<DW&*i&&]£¥>ii4&jn, 

TjUJbtfOBti l 4\z$hm&<fcMfZ>z\t-m'T?%, T^^x-^i 2 0©n 
^fc^S)R^U^ > 9>> J ^ 1 2 3, 1 2 4©^Mii, §J3Et:>114aCD 
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\z\tvxm<, mm<Dim*mr), wvKm<t)fa±iz$-¥i,&Zo 

ffi-emm4 4, 1 4 4£#tfla&4 7, 1 4 7\zmm-2>Z\£bT&Z> 0 



WO 02/103178 




PCT/JP02/05702 



1. n>D^K (7, 107) *ZUZb>\Z> (6, 106) £:frbTigJ&£n 
5bTX hW>t (5 a, 10 5a) ^©tfXbW>^* (5 a, 10 5a 

) <DKmizto&ft\zo&mm^m\zm&vTftiiftm&mmm. (4a, 104 a) 

icS&lfc-Srfca**,, MIBtTXhW (5a, 105a) 0 0>4£jBE8gJ*4fc© ( 
L) RTjCjKS^ (4 a) %WV>HM£m\k®M (H) ffl&&W}V'&%\dXb>TV 
^ (5b, 10 5b) ^tie.tf^ hW^RCXT^^ (5 a, 5 b ; 1 0 
5 a, 1 0 5 b) m\zSt^nx^ h>7*?3? (5 b, 1 0 5 b) coi£ffl8gJt 
&fi (L) ^<D&Wi*%t®-?Z>1tm±.tfim (A) Rtf, fcfXh>7^ (5 b 

, 105b) tfmmmfttim (h) \zmfT2>n±tf®m (b) m&&w>-rz>m 

(14, 114) t, £©tt±tfW#' (14, 114) £#{g_fctf#:g 
(A) RtfiiLttf&g (B) fc^S^ifef ST^a-X— * (2 0, 1 2 0) 

2 . ^ u-a i ffim<Dftmmw<DBmtmmmm\z&\,*x, 
tmm±vfmu (h, ih) ^r^fai-^ (20, 120) t, n 

IBtTX h>^>~)-mSTV? (5 a, 5b;105a, 105 b) (D^MMl*, 

z\nz &m*izm#mzmmtsit-ft t> i^tsj: o tfpm-rz simtitziz y> 

\±7sY>T^$ (5b, 10 5b) a*i£ffi&gifc&fi (L) SWffiHIltte® (H 
Jtfrg3S±tflM (14) £, liWBfc^hW^RtfT** (5 a, 5 b) w 

^ti&©fft^oi:#n±tfifi:i (A) .R^±^e (b) r^^nii&b#^ 
j^ki^hku d©*±wawj d 4) t, mmzxb^^xzrrv* (5 
a, 5 b) <D—x£<Dm%fottmm\z*n^namzMf&vrcmi*j± (i6) 
m$m2%A (17) £?mu cne»^i^ix^2^A (i6, 17) «, m 
BB*±tfsm (14) a*#g±tf&© (a) a>s&±tf&g (b) ^mgrr-si 

*SVite«l^|RlteWrS'r*J:'5K:»S«Hii (16a, 17a) i, t&f2{£i:frf8& 
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j* (14) &m±itmm (b) izmmv^t^m^z^mr^m^mm a 6 
b, i7b) <h£*rr %z\t*mtit?z>, tommw<DEm&*i&mm. 
4. #u-&2fBMi<DftMmm<Dm&ittQ&mw\z&\,*T, 

fflRm±i/fmtt (114) £, MIEhfX h><>^-RDCT^^ (10 5 a, 1 

5 osb) mz^nzvmmm y> iz#m±\,mm <a> x.z*m±\,mm (b) ru* 

Iim&L#&J;5;0*&U Z\<DM±\,f$m (1 1 4) t, MIEfcf^. h>-r>^-RtK 
(10 5 a, 10 5b) ©^tOlft^^fRjS^n-ena^t^U 
rzMlXA (1 1 6) &tfffl2;*7A (1 1 7) ^^15^2* 

a (i i 6, 117) », tMB*t±vfm# (i 1 4) ami^f&g cb) &3hs 
10 vtct&mwzmmTz^&temm (i 1 6 b, 1 1 7 to £, #is® (1 1 6 

b, 117b) ©TOiW^^A (116, 117) cD«7cicffiS^ia*c: 
T9<S*SM (116a, 117a) ZftTZZii&WWltTZ, f*lMmM<D!E 

15 MiStf* h>-T>^- (5 a, 1 0 5 a) ®:^tr^ h>T^^ (5 b, 10 5b 

) nmcra:, tfxh>T»>^ (5b, 105b) fimmmitiiLm a> 

, trxh>T«j7^ (5 b, 1 0 5b) $trxh>-f>^- (5 a, 10 5a) 

LT^it*r-5fcfxh>r^^#ih#© (3 0, 130) zmwrzLZ\t&<&WLti-t 
20 6 . ^ i/-A i ~ 5 ©^rn^fctamo^Maiioffi^it pj^«(c*5Vix, 

jt&IEfcf^h (5 a, 10 5a) ^CKtr^h>T^^ ( 55> 105b 

) usura, tf^h>r^^ (5b> 10 5b) tmBm&mm (h) ^^<t# 

, VXh>TV* (5b, 10 5b) ©tf^h><>^ (5a, 10 5a) izft 

Tzmmm. (4 a, 1 o 4 a) M^<n&m&MfflTz>¥z h>yy?m$mm ( 
25 is, 118) &mtffcz\£*ftWit-?%, ftmmMojmitvsmmWo 

jWiBT^a-X-^ (2 0, 1 2 0) £, fftJBE^ (4 6, 1 4 6) <Dtomz£ 

z>{pmi>Tmmm±i,mtf ch, i 14) %&±\,mm cb) ^i&-r^^jBE 

f£t&#^ (2 3, 2 5:1 2 3, 1 2 5) i, MIBiUtfgW (1 1 4) 
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±tf&m (A) ^*W«-*;RU*ta (2 7, 12 7) tT?i^Lfcii&«p« 

8 . * i^- a i~7 <Dtonfr\zim<DfoWtim<Dmffitt ^mmz&^T, 

if|BtfXh>T^^^lt¥© (3 0, 1 3 0) £, MiBfcTX h (5 a 

5 ,10 5 a) Jc^$nx«aS3tf^h>T^^ (5 b, 10 5b) ^®(D^ih 

$(3i, 131) \-fc^-rz>ttm&m (o Rzjf^jt^ (3D *^wt 

(D) M*^ft*r*«Jii«*r (3 2, 1 3 2) t, d©^ik8M* (3 

2, 132) *ymwm. (o ^#^-r^f^«i^ (34, 134) t, msEm 

(4 6, 1 4 6) (3D^ffi(Cj:f5f^i&bT^±gm (3 2, 1 3 2) £|gjg&® ( 

10 d) ^fm^fH&Mvmwt (37, 3 8) t^^bfecitsr^t-rs, n 

MfBX^iX— (2 0, 1 2 0) MfEfaffiigi (4 6, 14 6) (DtftE 

\z^v)ipmvxmiBm±ifmi (14, 11 4) ^±t«g <b> ^wrr & 

15 tftJBEf^«J^ (2 3, 2 5 ; 1 2 3, 1 2 5) i:, iftfBiitLtfgW (14, 11 
4) S^iiLttf&fi (A) «^sf5fiW*RL/«*a (2 7, 1 2 7) £T*£/&b, 
*^MI3tf^h>T^^^JLh^ (3 0, 1 3 0) WIBtfXh>-f>^ (5 
a, 10 5a) K^&StlTltffiaHX b>T^ (5 b, 105b) rt^®<D£* 

±t(3i, 131) ic^-r^fraMfcn (o Rzsmm±m o 1. 13 d 
20 fr&iufrrstiBBfim (d) M*#»*r*«±aJtt' (32, 132) £, c©« 
itgp# (32, 13 2) srfm&e (c) ^#»-r*f»arta (34, 134) 
t, (4 6, 14 6) <Dmmz&K>fcmvT&±m (32, 132 

) £ffc»ffi* (D) ^fWrSiftJEERU^a (3 7, 3 8 ; 1 3 7, 1 3 8) £ 
TfcJfcU KWBttJBEfWWR (2 3, 2 5, 1 2 3, 1 2 5) ^tK^flEMb^R 
25 (3 7, 3 8; 1 3 7, 1 3 8 ) KtWKftJEEW < 4 6 , 1 4 6) (DSlfiJBE£PTOfc: 

io. ^u-Ai\zm^opmmm(Dm^^^mmz^T, 
timyzraxL-* (120) &t&iB^±tfi» (i 14) om^mzm-zT 
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1 1 . * u-a i o iam<Dftmmwajmik*s$£mw\z&^T, 
m&Tz^x.x.-* (120) m±\,mtt <i u) oh^k»ot* 

12. * W- A lOXttll IBife©rtj^iS<DJE«IJt W^gtCfe^T, 

5 MiBT*rPa.X-* (12 0) £, jt&iEt?*h>kT> (10 6) &!*A/l?2*& 

Mt37*5P;xX-* (12 0) UMBfcf;* h>-f>^- (10 5 a) 

tMBjiLbwrBia* (114) ©ii/^fnjfc^^ i^--#^± wn^n^ffijpjfgicga 

10 K$nTSW3*±H'aM3' (114) CD^JESP (14 a) *3EA/TrS&*lC#rtrr* 

(i 2 3) &<[mbg&# (i 2 4) £omf&is, znzftmmt (i 2 

3) MLW (12 4) *32SfcfPI»r*CtCJ:OlWrgB*±tfW*r (1 1 

4) £#{£Jttfte« (A) StfS±tftl (B) "<&gHZ®W}?2>&5 bfe £ 

15 14. *W-A1 3gaR©l*3«8«HOiEBWJtW*S«fc*ViT. 

mf&mhfflt (1 2 3) RtfBibW (1 2 4) tf^hW>^- (10 5 

a) izmmtsti2>m-(D~>v>yiL (121) »c»i&^rffitc«j6$nTiegESJBE 

8& (1 1 4 a) £^TSV>KttftT3fei&:/^>>^ (12 3) S^b^7 
(12 4) T«/£bfc£££«ft&<h-rS, ^^SKOfflHIltpl^g. 
20 15.* I/- A 1 3 Xfcjt 1 4 Btt0rt^H©jEE«Jt Rll^fllK:* ViT, 

i&ib^je^ (ii4a) ©*^*a««nE*±w»ei5*f (114) <D*mmztt 
VTtojjtAttt>&m—Miuifcmmim&tt (123) s^iw (124 

16. * 1/-A 13-15 ©^n^(C|3m©«ai8©JE$itlt pJ^et'*5^iT 

25 , 

swsr*^-3.x— * (1 20) £, jK±ww*f (1 14) (Dmjjfotem-DT®. 

17. *WA1 3-1 6©^n*^fclE«0rt«l«H©JEEttJt^iaES11»C*V>T 
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SGSBT^aX-* (12 0) £, «friakfXh>t:> (10 6) 
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